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a 'preliminary to tracheotomy; seconldly, as- a measure in
anaesthesia.

It is imiportant at the outset to make it clear that the
manoeuvre does not caf;l for special skill. Magill lhas
poiited(l ouit that provided the cathet:er is bent to tlhe
col l ect slhape upon its stylet-roughly speakinig, a cap)ital C
-it is miierely necessary to lubricate it and putsh gelntly,
the operator beinig guided largely by the intensity of the
respirator°y sounds heard at the proximal end of thle
catheter . Certainily I ha-ve beeii ablk to enidorse this
dictuimii upon two out of the three occasioins oii which I lhave
tr ied the inanceuvre. In aniy case,. the passage of a catlheter
is likelv to be. easier than the operation of tracheotoiiy;
anldI in tlhe event of failuire tile patient's chacues with
tr ahelI otoiny are iiot jeopardized.

I- Resp)iratory Obstrcuct'til.
I have inot yet attempted intubationM of tlhe l-arvlIX -via

thle iiose in the obstructioni of diplhtheria; btut, such cases,
forl tile moment a-part, I would miake a strongc plea for an
attempt at the passage of an eiidotrlacheal catheter as a
legullar preliminary to ther operationi of tracheotomy. If it
is successfully passed, what was anl emiergency becomiies a
routine; and a step is at once takeni toward4 the eliiiuiiia-
tionmi of operative risks in tracheotomiy. Further, if intuiba-
tioIn lhas -been achieved with cocai-ne, the wany is 31ow chleanr
for ani eatsy indlnetion. of g'eneral anaesthesia' if tlhis should
seemi preferable to the use of diovocain. If it shouldl fail,
neither Patient nor operator is muclh worse off. lIt is
possible' even that cases of temporary obstruction1 mayar11i'se
where this form of intubation may replncee tralcheotomly, as
it soimmetimnes- does in d(iphtheril feiver piactict. 'This
s,llge,tioil was lllat(le long ago by Di-. M-aigill, in a verbal
coDlllUllllCllCtion.

For Aat(le thesica in Tim roat OTpertioZ1s.
The real bugbear of genier-al ana.essthesia at the present

time is, no longer the ri*sk to life, but, to doctor anid
patient alilke, is rather the ri.ls of post-operative v-omit-
iimg. 'liiile nilny aimaesthietists alre nlow alccuStomed to
give gas and oxygenj1 for tonsillectomiy urovided the endo-
tracheal catheter can be introduced after a prelimiinlarv
induction with, ethe-,. the' introduction of a cathleter witlh-
out th¢e help' of an ether ilduction or- of the deep sleep
aolorded by paraldehyde- that is to say, under the influienice
of gas 'only-must be regarded as a great achievelment. It
is seldomi, therefore, that the prospect of gas and oxygen
anaesthesia throughout thje (peratioln enables us" to
pronlise the patiellt complete freedoil fromi post-operative
vomiting. If, however, the' catlheter couldl be ilntroducedc as
a routine measure' ulder local anaesthesi.a, thioat opera-
tionis. coild. easily be' perforlmed' un(lede gas an-id oxygen
anaesthesia only-that is to say, throat operations woutld
be free fromii aniy risk of post-olerative vomiiitinog.

Bc/foe E,' qencry cy Tach cotoum.y.
The catse ahbovo, described is one of two. in whiich

I have performied endotrachleal iiitubation via tlie niose
under local anlaesthesia withloilt tile heltp of visioni as a
preli-minary to tracheotomy; hut uipol tlhree othker occa-
sioms. I have caxried out iiitubation of thie trlchllea as a
preliminary to, emnergency traelwotomity onice w\ith gas and(1
twice with ether.

The' first case was that of a womian whose trachea was;
obstruct,ed( by a large carciHoina of thje tffyroid gland. The
operatioa of tracheotonmy proved difficult event lfter thie i1ntubt)a-
tionl, and would cer-tainly have leemi a terrifying ordeal
withouit it. In the second case iituba-tion vit the niose wias;
donae as a preliminary to traclieotomiiy nt a case of tracheal
o01.st5rctioll of unexplained origin possibfy a retrosternial goitre
-ct.urring during an operation upon1 tile tonshis. It proved
uinnecessary to proceed to- tracheotoiny, as njormnal respiration
was restored on the patient's relovery ftromn the anaesthetic.
wVIetil tile talbe was; removed. The* t.lil.d i<se was that of {a
chil<t. agedl 7, inl whom tile oh1s.t'mntmonest swss caulsed by stub-
grlot tic oedema fbl'lowing brcsnchsopvos tor foreign' bodyr. A&
little gas in this weak chXild sufficed' to pet nu!t of intubtition.

CONCLx-US-IONL.
Theo purpose of thtis article is chtiefly to put forward: a

p)loposal that tracheotomy should be preceded asa rouitinlel.y aii attempt at intubationi of the trachda, with a, view to
rendering the operation ea,sier and safer of perform-ance.;
anid that the nasal route should be chosen- rather th-an the
buccal., whether local or general anaesthesia; be employed.
To this enid it is urged that the, tracheotomily set whicht
shiould have a place in every operating tlheatre shomild
c(Jllprise a catheter suitably curved iupoIn a stylet, with
a spra,ky duily ch-arged with coca,ine; and that studenits
shouild be shownl the- manamnvre of nasal intubatiow-for
example, during thleir period of anaesthetic in1strluction1.
The acquisition of famniliarity with this siiiiple proced-ure-$shouild: reader a house-plhysicianit's first tracheotomy a less
alarmiiing affair th1an it sometimes. ptoves.
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THE ETIOLOGY OF HIGH BLOOD
PRESSURE.
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A s-rui)v of the pl)lishlled work oni high blood pressure
shows tlhat mianv views have heeit P)ut forw-ard to account
for its ncidetiilce. The fo1lowilii, is a s ntin-arvly of the
variois factors wh-Iichli- have been lhel(d to be implicated in
its etioloz(rov.

1. H-er-editar-y influen,ce-.
2. Infectioki (past or preseiit)'.

(a) Geiieralized systemic iinfectionis.
(b) Focal infectipis -itli disseminiation of orln.anisirs..
(c) Focal iinfectiolns w ith dissemiination of toxins.

3. IJatoxicatioins (nioni-inifedtiouts):
(a) Exogenous: (i) lea(td x'usenic; (ii) alcohol (douibt-

f ii); (iii) diet-excess of miieat, genieral excess,
coidiilnlenlts, ConIstpation.

(b) Etidiogenoous.
4. Metabolic:

(-a) Pregnancy.
(b) Fatiulle.
(C) Enidoclinle distmliallce.

It is kniiowln that high blood prcessur-e i's ill m11ost cases3
accomipaniied by arterial or renal degreneration; it is also
recogniized that pathologicall degenerations are pr'ec(lede
by, and are therefore presuiably the result of, some form
of toxnendia. Hence it is niot irlieasoniable to suippose that
higlh blood pressure is time resuilt of the action of some
toxic body or bodies. Sinice it onie of the chief fun.lctiils
of the liver to- destroy toxic substaances, it- wa-s eosi-ldered
that it miiight prove p)ossihle to slhow that tlle hepatic
detoxicating functions are imipaired in cases. of hyper-
tenlsioII.

Oni the assuimption that high blood pressure is the result.
of a toxaemiia, a considerable amnouintt of work has been
done in. the past to establish the existence of -a causative
toxin, without its having proved possible to impiplicate.
definllitely any onie class of toxini, and mnuch less any
specifrc toxic body. For the purposes of this. present
iLvestigation the imst promising field in- which to search.
for a causative toxin seemed to, be among the products
of protein disintegration, since it is toxic bodies of this
nature-for example, indican-which- are ehief,- destroyed
Ih the liver. The investigation, thiereforwe resolved itself
illto an examination of the products of proteinl metabolism,
anid of tlie ability of the liver to deal with souch. prodticts.

To, this en-id full blood analyses, with referenice to i-iitr--ogeln
partition., were made; the hepatic d1etoxicati-ng fu-Litiolms
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wrere jud(ged ill terms of the capability of thle liver to
destroy indican, and -to ombine- drugs of tIme uature of
salicylic acid with glycuronic acid, excretinig them as the
paired glycuronates. The determination of nitrogeni parti-
tioll involved the estimationi in the blood of urea, nion-
proteiln ilitrogen, amino-acids, and purins. It was antici-
pated that the presence of any non-protein nitrogenous
toxin would show itself either as a relative inierease of
Ioni-protein iiitrogell over urea, or, if it should be of the
nature of a specific amiiino-acid, it would niaturally be
found inl this fractioli of the analysis.
In order to determine whether or niot the liver wras

dealing with the metabolism of niitrogenouos bodies in anl
efficient manniier, estimations of the relative amount of
ammonlia nitrogen alnd urea- iitr'ogen in the urinie were
carried out. It is assumed that a normally funictioning
liver converts all but about 3 per cent. of ammonia, pro-
duced as a result of deaminization, into uirea; so that a
normal alumonia nlitrogeen to urea nitrogen ratio iS ill the
neighbourhood of 1 to 60, and should niot in any case
exceed 1 to 35.

Twentv-five case.s of hylper tenisioni i-ithl systolic blood
pressures varying between 185 and -300 mlillinmetres of

iercury, an(l twenty conitrol cases in lvhich hypertension
was not present, w-ere investigated. The minlimum,
mliaximiium, and average results ill both series of cases are

slhown in the followving tables. Full exper imental details
showing the actuial figures obtained in . each individual
case are available, and will-be furnished o01 application
to tihe author.

Cases of Hypertenision.

Minimum. MaximuII'm Average.

Ageinyears. .... ... ... .. 19 80 54

Systolic blood pressure. ... 185 300 210

Urinary urea ... ... 0.6% 2.5% 1.6%/6

Ammonianitrogentoureanitrooenratio I to S0 I to 11 1 to 28

Blood urea mg. in 100 c.cm. ... ... 20 590 80.9

Non-protein nitrogen mg. in 103 c.cm. 20 700 80.8

Anmino-acid nitrogen m1g. in 1C0 c.cm. 4.6 10.9 7.9

Uric acid imig. in 103 c.cm. ... ... 3.0 13.3 6.1

"'orm-nal Co71trol Cases.

Alinimum 'Maximum Average,

Age in -ears ... ... ... 9 65 38

S3ystolic blood pressur.'... ... 88 142 115

Urinary urea ... ... .... .. 1.6% 2.5% 2.0%
Ammonia nitrogen to urea nitrogen ratio 1 to 88 1 to 32 1 to 61

Blood urea iiig. in 100 c.cn. ... ... 26 45 34

Non-protein nitrogen mg. in 10) c.cm. '6 44 34

Amiiino-acid nlitrogen mg in 190 c cm. 4.8 6.9 5.7

Uric acid nig. in 10) c.cm. ... ... ... 0.9 3.0 2.2

Urea in the urine was estimated by thle alkaline sodium
hypobromite method, and the alnmonia niitrogen conitent
by titrationiwith formalini amId stalldard alkali.
In 68 per cent. of cases of high blood pressure the

urinary urea was less than 2 per cent.; in all cases the
amounit of ammonia was hiigh, so that the ratio of ammonia
iiitrogen to urea nitrogen was in all but four instances
(16 per cent.) incr-eased to approximately 1 to 20. Since
a condition of acidosis was eliminated by simiultaneous
determination of the alkali reserve of the patient the
Conlclusioii niust be drawn that the absolute ajnd relative
inerease in urinary ammonia is due to an hepatic lesion.
All the control eases gave nornlial ammonia nitrogen to
llrea nitrogen values.

Tlle detoxicating functions of the lives' wveie tested by
twvo indlependent means: (1) an estimnationi of urinary
indican by oxidation to indigo witlh Obermnayer's reagent,

and (2) tIle detectioni of glycuronic acid in the utrine by
Tollen's naphthoresorecinoI test after the ingestion of
10 grainis of acetyl-,salicylic acid. Tue resuilts did ]lot
show that there wa's aniy impairment of detoxicatinig fulnlc-
tioni of the liver as indicated by the glycuronic acid test,
since olnly three of the series gave a definitely negative
result. Of these three, onie -was a case of diabetes miellitils
with high blood pre'ssure in ani elderly patienit, such

diabetes being frequently of hepatic as well as of pancreatic
origin; hence it is not surprising that other liver functionis
were also founid to be inefficienit. In this case also tlhere
w-as evidence of inefficienit prctein metabolism, as indicated
by a high ammonlia nitrtogen to urea nitr ogen atio
(1 to 19). Two otlher patients were aged 70 and 80 years
respectively; at this age it is niot ulnreasoiuable to suippose
that lhepatic functions are deficient, apart -fr om any
specific disease.

Ali excess of inidican wAvas found in 72 per cent. of thle
cases; it is evidenit that this mult-st be due either- to an
excessive production or to a loss of hepatic oxidative power.
Althoualg indican in itself -is not toxic, its presenice -in
excess in these cases is of significance because of its asso-
ciation with tue hiigh amiino-acid content observed in 17 out
of 25 of these cases. There was no history of constipationl
or of intestinal disturbance ill any of these patieints, so
that a long-standing intestinal toxaeniia to account for
an excess of indican is inmprobable.
Blood urea was detelriniiied by means of alkalinie sodium

hypobromite conitrolled by the soya bean methiod; in all.
cases the results did niot differ by miore than 2 per cenit.
Non-protein nitrogeni was estimated bv the micro-Kjeldahl
method, and blood amino-acids2 and blood purins3 by the
luethod of Folini. Blood urea values were in all cases
increased beyond tile normal of 25 to 40 mg. per 100 c.cm.;
results as hig,h as 590 nmg. per 100 c.em. being obtainied.
Tlle figures representing noni-proteini nitro'gen, althiougi
raised, were not increased to sUCh1 aii extenlt as was tlle
blood urea, so that figures less thani the blood urea values
were frcquently obtained.
An increased amount of amino'-acid nitrogeni was founid

in 68 per cent. of this sei'ies of* cases, figure.s vary"iig
from 5 to 10.9 mg. per 100 c.cm., instead of time normal
4 to 6 mg. per 100 c.cm., being obtained; tlhis is in tlie
miain associated with a Iormal or relatively low blood
ure'a content. It was also noticeable in those cases iln
wlhiclh the blood urea was raised that the aminiiio-acid
nitrogen was more or less n-ormal. This m'ay be due to tue
fact that wilen there is serious inmpairment of renial func-
tioii, as shown by an abnorimially hiigh blood urea, there is
at the same time a certain amount of inorganic s.alt reten-
tion, with consequenit hvdraemia and dilution of blood
constitue,nts. Time relatively low values of amiilo-acid
found in these cases, in conljunctioni with a highli blood
urea, are thierefore probably more apparen't than real. It
is of interest to note that these findinigs ai e at variaince
with those of Greene, Sandiford, and Ross,4 wvho observed
no increase in blood amino-acids in a series of 20 cases
of hypertension and arterio-scler-osis in which the blood
urea was niormal.
One is left, therefore, to conclude that the increase in

the amino-acid conitent of the blood is due either to an
inability of the liver to deaminize these compoun(ls, or to
ani iml)airmenlt of enal fuinction interfering withi their
excretioni. Since inl most cases of both acute and(l clihronic
renal disease there is no marked retention of aminno-acids,
it is probable that tile ilicrease observed in this series of
cases (ini which renal inArolvement is ilot p)articularly
evident) is due to some form of liver deaelenrationi. The
suggestion that liver degeneration is responsible for tile
increase in aminio-acids is supported by tile fact that these
bodies are very milarkedly increased in acute yellow atroplhy
of the liver.4
That ani increase of aminlo-acids does in point of fact

cause a rise in blood pressure is shown by the expelriments of
Major Stevenson,5 who denmonstrated that injections of
guanidine and methl]gunilidine (both of them amino-acids)

produced a iiiasiked incriease in blood pressure. In this
connexion also it is againi of interest to note that Woolley
and Newburgh6 have- shown that the lonlg-contillued inijec-
tioni of the amiinio-acicl ind(lol causes hypertrophy of the
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snprarenal medulla. Since it is in this ti .sue that the
pirod-in.tion of adrenlaliine takes place, it seemils Inot unlikely
tha.t hyperaldrenalismii may be an associated factor in hyper-
tension, and that its existeiice iimay be refected. in tlhe high
amino-acid content. This rel-ationship is to be the suLibject
of futrither investigation.

Associated with the increase in amiino-acids ini this
lreiselt series of cases, it was nioted' that thSere is also
a very ularked. incr-ease in. the hlood. Iuari.1ns7 (ecstinated as
uri(ic acid); values- varying between 4.0 and 13.3 mg. per
100 c.oin1., instead of the norimal. 1.0 to 3.0 iiig. per
100 c.cl., were obtained. The significance of this finding
is niot elear, beca-use it is known, that uric acid of itself
hias nio ia-fiuence upon blood pressure; in goult, for examlple,
thlere is an inciease in blood utric acid without any accoill-
pil)lyhing increase in. b)ood lpresstire.

Thlere is also to be nioted thle question of the m.iarkedly
raised clholesterol conitent of the blood in hypertenisionl
recor ed by various observers.8 That cholesterol- in itself
is niot responsible for this patlhological conditioni is at onice
obviots when the larige niumber of patielnts suffering froi
v,p)eicholesterolennia, follow-ing uIpon, biliary, obstructioni,
e rniciou.s anaenia, diabetes iiiellitus, and pregnancy,

wvithout concomitant affectioni of the blood pressuire, is
taken inito coiasiderafion. However, it is said that repeate(l
injectiolns of cholesterol into exp)erimental rabbits resuilts
in arterio-sclerosis.9

Tthe source of the increased chlolestel oh conitenit of the
blloodc is probably referable to an altei'ationi in the clhole-
sterol metabolism taking place in tlhe liver anmd it may be
said*, therefore, that the hypercholesterotalemnia is primarily
a liver conditioni. The cholesterol niom mlially excreted by
tleo li-ver, together with the bile piaimienits, bile salts, and
othier1 biliary constituients, is derived lpartiailly exogeimously
anId partially endogenously; that is to say, partly from
sterols ingested as food, and partly fi oii the fatty coni-
stituents dlerived from the breakdowm-m of red blood cor-
pusies, which is said to occur in the Kupffer cells of the
lirer-. The sterols are3 converted bv thle. liver, partly ilnto
(cliole:terol, an-id partly iito bi le salts,'° tanid it miiay wI-ell
1e fliat owinig to the actionl of soim-e toxic body uponi the
liver cells the normal Ccourse of mietabolinsii is onodifie(l in|
favour of a piroductioni of cholesterol at the expense of
bile salts. Such, ani altered cou-rse of metabolism is lknowln
to ocur, and, indeed, is held to be a factor in tlhe (ncusation
of gall-stones."i Hypercholesterol aemia is therefore pr-ob-
ably an associate(l factor in, rather tlhani a cause of, higlh
blood pressure; but this also is to be thle stubj-ect of fuLther
liivctstigaltiomi.
Tlht some toxic factor is concernedlis strongly suiggested

h! thlec wi-ork of Gheorghian,.12 who. found that the injectioii
of- blood fromi patients with ligh 1-lloo(d piressure cause(d
a r ise imu blood piressure ill et)expeimental animals. It
seells p)robable that the toxic factor is a iiormitlal pod(ltu(t
of metabolism, since it has beeni observedl by Q'Coilol'l3
tl.it ai high blood pressure resultanit uponi ulriniaryv obstrut(c-
tioll iii caLses of enlarged prostate ykelds to suprapubli
(1limiliage. Retemitioii of this specific toxic body in renal
(I i.setm>t,therefore, satisfactorily explains hyvperpiesis in
tihis coiidlitioni. It is to be inferred that the toxini is
preselit onily in smiiall amiiounit fromii tlle fact that there is
ito very marked difference between the blood ulea and
blood noni-proteini nitrogen figures; inideed, the iion-protein
iiittrogen vahies, as already poilited. out, are remarkably
low-. Tlie series of blood urea determilnationis in eases
othler, than niephritis suggested that thlere is some slight
iilmlp merient of renial funyctioni, buit miot enough in itself
to- lead to such a (legree of retention- of this toxic factor
as to cauLse an incirease in blood p)'tIsure suchi as may
resiiaoiably be supposed to occur wi-ithi gross dam,'age to
thle kidney.

This toxic body uiay conceivably be presenit in excess
1re(Stllt of overprodiuction. This possibility is suggested

hb- the wo-ork of Nuzum, Seegal, Garland, and Osborne,'
hio showed that the blood pressure of a ra-bbit cain be

i; i.>ed and1e nodular sclerosis producede byl feedlingt onl a hligh
juoI'(te.inl diet for two years.

fUie (oliclusion to- be drawrn tenlta;tivel1y, thertefore, froml
thtis preseuit inlvestigation is th;at hyplertensionl is dule to

the preselnce. ill excess of a sp)ecifie aminio-acid. This ex7cess
imay be due to reteiitioni resultiiog from renial disease, to
overprodlun(ion, or muore probably to some im-pairnment c1
lhepatic function whereby this body is niot efficiently
destroyed.

Finally, I wislh to record. nmy thanks to Lte. tslclLst.es of (Ile
John Burford Carlill Endowmcnit for a gr-aiit whiich lhas enabled
me to carry out this work; to Dr. J. A. Br-axtonl Hicks, direetor
of the John Burford Carlill Laboratories; anid to Dr. F. D. M.
Hocking, assistalnt pathologilst to WNFestrniinste Hospit;al, for tlhirl
helpful advice; to. Sir James Puirves-Stewart, Dr.%de So-uza, and
Dr. Hildred Carlill, for pernis,ion to mzake tise of casies iii thleiL
wards at West mniister Hospit al
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PREVENTION OYF TURERCUL818 BY MEANS
OF TYBER'.CUUIN.

ROBERT CAR SWELL, MA., M.B., CnH.U.

'TH1ERE iS -eiieial agreemient that the stubeutaneous tuber-
culin test is a reliable test of tuhercul-ous infection. Cai
anyonie affor-d to ignore tlhe warniing fturiiislhcdl by such ai
indaicationi, withl kIniowledge of all the nitmerous minlor
imanifestations aiid risks of latenit tul:berculosis, anid of
such incidents as the occurrence of tuberculous meningitis,
for examp)le, in apparently hlealthy children ? Will aniy
tlhliughtfitl and iniformed inldividual to-davy rest comiiplletely
s-atisfied witlh anything short of garanitee(l absence of
infection ill tis (lisea-se.' AWetre inifectioni niot lerely
frequtenit and inievitable, as it appear s to be, bult
irremediable, as seemns to be generally assulmied, less miglht
be said; and it is probable that a feelinig of inevitability
is the explanation of the calmnness witlh wvlhich wholesale
tuberculotus inifection is reg-arded, or disregarded, 1)oth by
the miiedical profession anid 'by the communllllliity at large.
W'e have all got it," tliey say, quLite pleasantly. Buit

siuchl wvas niot Koch's view-, anid suielh is niot thle view of those
hlo haes l)proved for themiiselves, or lwho accept the tutitih
of Iiis assertions, that his specific miiethiod of dhiagnosis is
almost Iuniiformiiily reliable, and that, in addition, incilient
tublerculosis caii be cuLred witli certainty. Even if hiis
specific mnethods of treatmiient be regardedl as miierely
ancillary to the ordiniary hygienic miiethods of cure, the
coniteiition that nothing short of complete erladication is
a satisfactorv stalndard woulld still hold force. But soiime
of us regard specific immunization. niot as anicillary nmerely,
buit as a prime factor in, curative and preventive treatiiment,
thouglh experieniee is required to settle the important ques-
tioln of exactly how far we cani dependl upon its help alonie.

Tlle above general argument was m-tore or less emibodied
in a shorlt pal)er, with three illutstrative cases, publislhed
by miie in the Joiroctal four years ago (October 16tli, 1926,
p. 682), 'but sinice tlheni it has becomiie iimore clearly
envi;sa(,ed, and the following example wras enitered u-pon
largely from the theoretical poinlt of view, that in tle3
matter of tuberculosis nlothlinig will be completely satis-
factory in the medical hiistory of childreni b)ut defillite,
ascertainied fr-eedomn fromii infection, indicated bv a negative
ttubielrculin test, as is tlhe comilllon Lpr'actice in veterinary

Th1e' twos girll.. A anid B, -who-ar, thle sub1ject.s of the follo itn
report, w-e at tlhe timne this recor-d openis, 13 arnd 141 years


